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DETAILED ACTION 

Status of the Claims 

As an initial matter, it is noted that the Examiner of record has been changed 
from Joyce Tung, Art Unit 1637, to Christopher M. Babic, Art Unit 1637. Claim(s) 1-16 
are pending. The following Office Action is in response to Applicant's response dated 
March 29, 2007. 

Information Disclosure Statement 

Applicant is advised that the listing of references in the specification is not a 
proper information disclosure statement. 37 CFR 1 .98(b) requires a list of all patents, 
publications, or other information submitted for consideration by the Office, and MPEP 
§ 609.04(a) states, "the list may not be incorporated into the specification but must be 
submitted in a separate paper." Therefore, unless the references have been cited by 
the examiner on form PTO-892, they have not been considered. 

Specification 

The disclosure is objected to because page 22 contains an embedded hyperlink 
and/or other form of browser-executable code. Applicant is required to delete the 
embedded hyperlink and/or other form of browser-executable code. See MPEP § 
608.01. 
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New Grounds of Claim Objections 

Claim(s) 1 0 and 1 1 are objected to under 37 CFR 1 .75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. Claim 1 
of step (a)(ii), specifically recites a -mobility-reducing moiety which does not bind the 
target -, while claims 10 and 1 1 recite that -said mobility-reducing moiety comprises a 
polymer segment that does not substantially bind to the target polynucleotides -. 
Thus, a sequence that does not substantially bind a target polynucleotide may still bind 
said target polynucleotide, which results in broader scope of the parent claim which 
explicitly state that the mobility-reducing moiety does not bind the target 

Applicant is required to cancel the claim(s), or amend the claim(s) to place the 
claim(s) in proper dependent form, or rewrite the claim(s) in independent form. 

New Grounds of Claim Rejections - 35 USC §112 

The following new grounds of rejections are made in view of previously 
unconsidered indefiniteness problem with the instant claim language. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim(s) 10 and 11 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 
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Claim(s) 10 and 1 1 are indefinite because it is unclear how the mobility-reducing 
moiety can contain a polymer segment that allows some binding to the target 
polynucleotides, when the same mobility-reducing moiety in claim 1 does not bind the 
target. Appropriate clarification is required. 

New Grounds of Claim Rejections - 35 USC § 102 

The following new grounds of rejections are made in view of previously 
unconsidered prior art. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim(s) 1-3, 15, and 16 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Cocuzza et al. (U.S. 5,484,701). 

With regard to claim(s) 1 , Cocuzza teaches methods of polynucleotide 
sequencing utilizing biotin labelled primers (col. 3-4, summary, for example). 
Specifically, Cocuzza teaches methods comprising: (a) contacting a target-specific 
primer with a polynucleotide sample under conditions effective for the primer to anneal 
specifically to a primer-complementary region in one or more target polynucleotides, to 
form one or more target-primer hybrid(s) (col. 12, lines 1-25, step 1 , for example), 
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wherein each target-specific primer contains (i) a target binding segment (col. 12, lines 
1-5, primer sequence, for example) and (ii) a mobility-reducing moiety which does not 
bind the target (col. 12, lines 1-5, biotin label, for example), (b) reacting said hybrid(s) 
with a primer extension reagent (col. 12, lines 1-25, step 1 , for example) in the presence 
of at least two labeled 3'-nucleotide terminators complementary to a selected nucleotide 
base-type (Cocuzza teaches multiple tagged ddNTPs, col. 5 , lines 35-45, for example), 
under conditions effective to for: (i) one or more primer extension products which 
terminate with at least one labeled 3'-nucleotide terminator (col. 12, lines 1-25, step 1, 
for example), and (ii) one or more detectable breakdown products and residual labeled 
nucleotide terminators (the production of these product is inherent to the sequencing 
reaction taught by Cocuzza, col. 12, lines 1-25, step 1, for example), (c) separating 
electrophoretically the primer extension product(s) under denaturing conditions in a 
sieving matrix such that (i) smaller extension products migrate more rapidly than larger 
extension products and (ii) at least one detectable breakdown product from at least one 
labeled 3' terminator and at least one residual labeled nucleotide terminator elute before 
non-extended primer so as not to overlap in elution with said primer extension 
product(s) (the denaturing electrophoretic conditions taught by Cocuzza, 6% 
polyacrylamide and 8M urea, would necessarily allow step (c) to occur, col. 12, lines 
50-65, step 3, for example); and (d) detecting at least one detectable signal from said 
separated primer extension product(s) to determine determining a target sequence on 
the basis of the motilities and terminator labels of the separated extension product(s) 
(col. 12, lines 50-65, step 3, for example). Further regarding step(c), it is submitted that 
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the limitation does not require that the entire sequencing reaction be run on the gel, 
only that electrophoretic conditions would allow such an outcome to occur, i.e. that 
smaller products would elute faster than larger ones. It is further submitted that the 
biotin labeled primers of Cocuzza would necessarily elute slower than unlabelled 
primers. Thus, the claimed method is anticipated by Cocuzza. 

With regard to claim(s) 2 and 3, Cocuzza teaches sequencing reaction with 
dNTPs and/or ddNTPs (col. 5, lines 35-45, for example). 

With regard to claim(s) 15 and 16, Cocuzza teaches sequencing reactions 
without further purification steps after the gel has been run (col. 12, lines 50-65, step 3, 
for example). 

Maintained Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-5 and 7-16 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Grossman et al. (U.S. 2005/0112608). 
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Grossman teaches a method of distinguishing different-sequence 
polynucleotides electrophoretically in a sieving medium ([0050]; claim 15, for example). 
Specifically, Grossman teaches methods comprising: (a) contacting a target-specific 
primer with a polynucleotide sample under conditions effective for the primer to anneal 
specifically to a primer-complementary region in one or more target polynucleotides, to 
form one or more target-primer hybrid(s) ([0170]-[0171], for example), wherein each 
target-specific primer contains (i) a target binding segment and (ii) a mobility-reducing 
moiety which does not bind the target ([0051]; [0170]-[0171], for example), (b) reacting 
said hybrid (s) with a primer extension reagent ([0170]-[0171], for example) in the 
presence of at least two labeled 3'-nucleotide terminators complementary to a selected 
nucleotide base-type, under conditions effective to for: (i) one or more primer extension 
products which terminate with at least one labeled 3-nucleotide terminator (claims 17, 
18, for example), and (ii) one or more detectable breakdown products and residual 
labeled nucleotide terminators (claims 17, 18, for example), (c) separating 
electrophoretically the primer extension product(s) under denaturing conditions in a 
sieving matrix such that (i) smaller extension products migrate more rapidly than larger 
extension products and (ii) at least one detectable breakdown product from at least one 
labeled 3' terminator and at least one residual labeled nucleotide terminator elute before 
non-extended primer so as not to overlap in elution with said primer extension 
product(s) (the denaturing electrophoretic conditions taught by Grossman, 
polyacrylamide and denaturant, would necessarily allow step (c) to occur, [1037], for 
example); and (d) detecting at least one detectable signal from said separated primer 
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extension product(s) to determine determining a target sequence on the basis of the 
motilities and terminator labels of the separated extension product(s) ([0078], [0137], for 
example). 

With regard to claim(s) 2, Grossman teaches the use of dNTPs within primer 
extension reactions ([01 84], for example). 

With regard to claim(s) 3-5, Grossman teaches sequencing reactions that utilize 
distinguishable ddNTPs (claims 17, 18, for example). 

With regard to claim(s) 7 and 8, Grossman teaches capillary electrophoresis 
([0078, for example). 

With regard to claim(s) 9, Grossman teaches radiolabels ([0084], for example). 

With regard to claim(s) 10 and 11, Grossman teaches polynucleotide mobility 
modifiers of at least 20 additional nucleotides ([0120], for example). 

With regard to claim(s) 15 and 16, Grossman teaches direct electrophoresis 
identification reactions without further purification steps after the gel has been run 
([0137], for example). 

Response to Arguments 

Applicant's arguments have been fully considered but they are not persuasive. 
Applicant argues that since Grossman does not recognize the problem caused by 
interfering signals between labeled primer extension products and detectable 
breakdown products and residual labeled terminator nucleotides, Grossman does not 
anticipate the claimed method. This argument is not persuasive because Grossman 
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teaches every step of the claimed method for the identical claimed purpose. Applicant 
is advised that their invention is claimed as a method for determining a sequence as 
opposed to a method for improving sequencing signal. Grossman is not required to 
recognize the problem of signal interference from residual labeled terminator 
nucleotides within sequencing reactions because the instant invention is not claimed as 
a method for improving signal due to such interference. As set forth above, Grossman 
teaches a method of distinguishing different-sequence polynucleotides 
electrophoretically in a sieving medium (see pg. 3, [0050], pg. 16, claim 15), i.e. the 
identical purpose of the claimed invention. Applicant is also advised that the sequencing 
reactions of Grossman, as with any sequencing reaction of such a nature, inherently 
contain breakdown products and residual nucleotides. Thus, the claimed invention 
remains anticipated. 

New Grounds of Claim Rejections - 35 USC § 103 

The following new grounds of rejections are made in view of previously 
unconsidered prior art. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

1. Claim(s) 1-5, and 7-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tully et al. (WO 96/06187 A1; 29 February 1996) in view of 
Cocuzza etal. (U.S. 5,484,701). 

With regard to claim(s) 1 , Tully teaches methods of multiplex nucleic acid 
sequencing utilizing primers that comprise a mobility modifying component (pg. 1-6, 11- 
14, for example). Specifically, Tully teaches methods comprising: (a) contacting a 
target-specific primer with a polynucleotide sample under conditions effective for the 
primer to anneal specifically to a primer-complementary region in one or more target 
polynucleotides, to form one or more target-primer hybrid(s) (pg. 12, ddNTP 
incorporation step, for example), wherein each target-specific primer contains (i) a 
target binding segment (end pg. 5, primer sequence, for example) and (ii) a mobility- 
reducing moiety which does not bind the target (pg. 5-6, 5' nucleotide sequence non- 
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complementary to target, poly(a) or poly(t), for example), (b) reacting said hybrid(s) with 
a primer extension reagent (pg. 12-13, ddNTP incorporation step, for example) in the 
presence of at least two labeled 3'-nucleotide terminators complementary to a selected 
nucleotide base-type (pg. 12, fluorescent ddNTPs, for example), under conditions 
effective to for: (i) one or more primer extension products which terminate with at least 
one labeled 3'-nucleotide terminator (pg. 12, ddNTP incorporation step, for example), 
and (ii) one or more detectable breakdown products and residual labeled nucleotide 
terminators (the production of these product is inherent to the sequencing reaction 
taught by Tully, pg. 12, ddNTP incorporation step, for example). 

With regard to claim(s) 2, Tully teaches that the use of ddNTPs and dNTPs within 
sequencing reactions is well-documented (middle pg. 3, for example). Thus, it would 
have been prima facie obvious to one of ordinary skill in the art at the time of invention 
to utilize ddNTPs and dNTPs within the methods of Tully. 

With regard to claim(s) 3, Tully teaches sequencing reactions that utilize only 
ddNTPs (middle pg. 3, for example). 

With regard to claim(s) 4 and 5, Tully teaches sequencing reactions that utilize 4 
different ddNTPs each with its own distinguishable label (middle pg. 3, for example). 

With regard to claim(s) 7 and 8, Tully teaches the use of an Applied Biosystems 
37 automated sequencer (middle pg. 13, for example). 

With regard to claim(s) 10-14, Tully teaches polynucleotide mobility modifiers of 
at least 20 additional nucleotides (table 1 , for example). 
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With regard to claim(s) 15 and 16, Tully teaches direct electrophoresis 
identification reactions without further purification steps after the gel has been run (pg. 
13, for example). 

Thus, it is clear from the teachings of Tully that additional 5' primer sequences 
can control primer extension molecule mobility within sieving matrices. Furthermore, it 
is submitted that the phenomena of smaller products (e.g. labeled nucleotides) eluting 
from a sieving matrix at a faster rate (e.g. labeled primer extension products) than larger 
products was a well-known scientific fact at the time of invention and clearly 
demonstrated within the teachings of Tully. 

With regard to the above claims, Tully does not specifically teach that the 
electrophoresis conditions contain a denaturant, however, it is submitted that the use of 
denaturants (e.g. urea, formamide, etc.) within sequencing reactions was well-known at 
the time of invention, and often preferred, as they assist in achieving better sequencing 
results by keeping duplex molecules from forming. Cocuzza provides an example of 
sequencing electrophoresis under denaturing conditions (col. 12, lines 45-60, 8M urea, 
for example). Thus, it is the position of the Examiner that Tully most likely had a 
denaturant within the disclosed sequencing reaction, and if not, it would have been 
prima facie obvious to one of ordinary skill in the art at the time of invention to 
incorporate such denaturants into the sequencing reaction of Tully since well-known 
procedure as demonstrated by Cocuzza suggests denaturing conditions as useful in 
sequencing reactions. 
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With regard to claim(s) 9, it is submitted that radioactive labels were well known 
in the art at the time of invention as demonstrated by Cocuzza (col. 8, lines 40-45, for 
example). Thus, it would have been prima facie obvious to one of ordinary skill in the 
art at the time of invention to incorporate radioactive labels into the sequencing reaction 
of Tully since well-known procedure as demonstrated by Cocuzza suggests radioactive 
labels as useful in sequencing reactions. 

Furthermore, with regard to claimed method as a way of improving sequencing 
signal by allowing unwanted co-migrating products to elute faster, it is submitted that 
Cocuzza expressly teaches that the analysis of primer extension products is often 
complicated by the presence of other reaction components (e.g. unincorporated 
nucleotides) and that such methods that produce these products would benefit from the 
removal of such complicating reaction components (col. 1, lines 15-35; col. 5, lines 35- 
55, for example). Thus, it is clear that signal interference from co-migrating products 
was a well-known problem within the sequencing art at the time of invention. Thus, a 
practitioner of ordinary skill in the art at the time of invention would have been motivated 
to fix this problem. 

Therefore, in view of the teachings of Tully, who teaches that additional 5' primer 
sequences can control primer extension molecule mobility within sieving matrices, it is 
the position of the Examiner that it would have been prima facie obvious to one of 
ordinary skill in the art at the time of invention that the primers of Tully would be able to 
improve sequencing results by allowing co-migrating unwanted products to elute faster 
than the mobility modified primers. In fact, one of ordinary skill in the art at the time of 
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invention would have been motivated to use the sequence modified primers of Tully in 
lieu of the biotin labeled primers because not only would the primers allow unwanted 
product to elute faster, they would do so without the need for a separate separation step 
as taught Cocuzza. Thus, the claimed invention is obvious in view of the prior art. 

2. Claim(s) 12-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Grossman et al. (U.S. 2005/01 1 2608). 

Grossman does explicitly disclose the limitations of claim(s) 12-14, i.e. that the 
mobility reducing moiety is effective to decrease the mobility rate of each primer 
extension product in an amount equivalent to at least 10, 15 or 20 additional nucleotide 
bases. 

However, Grossman teaches that polymer chain imparts to a probe, an 

electrophoretic mobility that depends on the subunit length of the polymer chain ([0124], 

for example). In a sieving matrix, the mobility of non-derivatized polynucleotides 

depends on net charge and on size, with smaller polynucleotide migrating more. Thus, 

it is clear from the teachings of Grossman that one could adjust or optimize the length of 

the mobility modifier to fit the experimental conditions. Applicant is directed to In re 

Alter, Lacey, and Hall, 105 USPQ 233 (C.C.P.A. 1955), where the court found 

"More particularly, where the general conditions 
of a claim are disclosed in the prior art, it is 
not inventive to discover the optimum or workable 
ranges by routine experimentation." 
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Routine optimization is not considered inventive and no evidence has been 
presented that the selection of the mobility modifier length was other than routine or that 
the results should be considered unexpected in any way as compared to the closest 
prior art. Thus, it would have prima facie obvious for a practitioner of ordinary skill in the 
art to adjust the mobility rate of each primer extension product in an amount equivalent 
to at least 10, 15 or 20 additional nucleotide bases. 

3. Claim(s) 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tully et al. (WO 96/06187 A1 ; 29 February 1996) in view of Cocuzza et al. (U.S. 
5,484,701) as applied to claims 1-5 and 7-16 above, and in further view of Nguyen 
et al. (U.S. 5,656,145, issued August 12, 1997). 

The teachings of Tully and Cocuzza are set forth above. Tully and Cocuzza do 
not disclose slab gel electrophoresis. 

Nguyen teaches slab gel electrophoresis, which is widely used in nucleic acid 
sequencing (col. 1, lines 10-11, for example). 

One of ordinary skill in the art would have been motivated to apply the slab gel 
electrophoresis in the methods of Tully and Cocuzza for nucleic acid sequencing 
because, as indicated by Nguyen, the slab gel electrophoresis is widely used in nucleic 
acid sequencing 

Maintained Claim Rejections - 35 USC § 103 
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The text of those sections of Title 35, U.S. Code not included in this section can 
be found above. 

Claim(s) 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Grossman et al. (US 2005/0112608, issued May 26, 2005) in view of Nguyen etal. 
(U.S. 5,656,145, issued August 12, 1997). 

The teachings of Grossman are set forth above. Grossman does not disclose 
slab gel electrophoresis. 

Nguyen teaches slab gel electrophoresis, which is widely used in nucleic acid 
sequencing (col. 1, lines 10-1 1, for example). 

One of ordinary skill in the art would have been motivated to apply the slab gel 
electrophoresis in the methods of Grossman for nucleic acid sequencing because, as 
indicated by Nguyen, the slab gel electrophoresis is widely used in nucleic acid 
sequencing 

Response to Arguments 

Applicant's arguments have been fully considered but they are not persuasive. 
Please see the response set forth above. 



Conclusion 
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Claim(s) 1-16 are rejected. No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher M. Babic whose telephone number is 571- 
272-8507. The examiner can normally be reached on Monday-Friday 7:00AM to 
4:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on 571-272-0782. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Christopher M. Babic 
Patent Examiner 
AU 1637 




